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(54) SHIFT CONTROLLER OF AUTOMATIC TRANSMISSION 

(5 7) Abstract: 

PROBLEM TO BE SOLVED: To reduce the extent of 
heat load and a shock in the initial stage of engagement 
by making a pressure regulating means pertaining to a 
hydraulic servo generate a hydraulic pressure rising 
command before a rotational change at the input side of 
a shift mechanism occurs at gear shifting, and letting it 
start its torque-down by engine control in synchronizing 
with this hydraulic pressure rise. 

SOLUTION: In an electronic control unit 1 inputting each 
signal of an engine speed sensor 2, a throttle opening 
sensor 3. a sensor 5 detecting the input shaft rotational : 
frequency of a transmission, and a car speed sensor 6 or 
the like, a throttle valve is controlled via an electronic 
throttle system 8, making it perform torque control. In 
addition, a friction engaging element of an automatic 
shift mechanism and hydraulic pressure to a hydraulic 
servo are selected into intermittent contacting control 
whereby the required shift speeds are secured. At the 
time of the specified shift, a pressure regulating means, 

regulating the hydraulic pressure to the hydraulic servo, is made to generate a hydraulic 
pressure rising command to the hydraulic servo of the engaging side friction engaging element 
before a rotation change at the input side of the automatic shift mechanism is generated in time 
of the specified shift, and a torque-down command is generated in synchronizing with this 
hydraulic pressure rising command. 
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g!tcD[l$E^^bW*&B#(cfc It i) [Hlte^^b^^ »ai-r i) iHlIn 
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}g06^5m(7);4Ei&1ST$-t±r> x > h;u^fiW$S 
7B#lcai:^W h;^':7Jb<Jl#■r■5<l:L^•5Bg^^<0«>i^ll 
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1 GICTF-Tckdlc. HutS;fiE$l)^^P¥■ISI*, HiJl5B1i;ftl± 
(PTA) l=iILfcB#Mir'<DA:^ffli](slte^^b<Dg«,t-rS 

smm^mtm (wa' ) ^^ttj-r-sssiiHiKig^b^s 
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;u^^f't7i'a (TCD) iztd:^^'^izmm:s^>i>>mi^^ 

m (8) ^Jtf^LT^tS. Ct^mi:-rSiS*iS2^j: 
[0 0 12] ii*]S6lCfi6S*||B^li, HfFtBX>i;>$IJ 

(lb) (*. BuieRffSiEjio)«ii*j»iiT^ (s 

3 7) . mtE^^ -y^mw-in^^^ (S3 2) izrutu 
^*itzx^—:ftjmizxi')i^':7 7-jzfm'^^m-r^ (s 
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7'vy-r^m^<J>7s^—ys^l (sq) HiiiBasaii 
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[0 0 14] E^'^ffl] Jil±(DtiJjElc»-:5^, R)TS^jtl- 

^jsi±) PA I*. ^j^i*A:ti (TT ) (zm\:,xn 

t±J$*i§. A*ilJcD[HlK^1b$^Ci)l£BtJ0)tfe®<7)a^ 
;SIE (PTA) lz(Sj':>X±mL. A 
;'3ffl<DlHlte^<b*<A:tllH]$n^^ai^^ (5) (D^iajlcj; 
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lzX±^th. 
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>+»-7ANf,<D#li-^A<A:^LrJjy, ^fcx>i;>0x 
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0^*LT^^4o ^fc, BiIfBU-7VUy-< K/^^u:?s 
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^ vi u— $ii±A<«$a*;KTa3y. c;h.e.'j-Tvu>' 
:h.-?-*+tr''u->->-v=j > ha— ;u-'\';u:?i i, t 2(Dmm 

;E6S1 la. 1 2 a(C«fg$*^,TL^-5o :^U';''>-V3> 

hP— ;u/N*;u7^i 1. 1 2(i, ^•OEA^-e+i^'^HA:^! 

h 1 1 b. 12 blr«iSig$;tT.Tfcy . BtJie$W;ftl± 
i-ri)li±$+i.fcai:^7K— h 1 1 c, 12c*^t)(»iiE 

-tti-ftii^^ Hy<;u:?1 3, 1 S^^LTiSS^;* 
)±+l— ;fC9, 1 Oir^Jg^n-i)., 
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aa-y— ^1*. V 'J >y 1 e tz^^ji^'^—ji^ i ? i= j: y 
jft^tticiR^-r-sex h>i 9$*Lrt5y. Ke;?.h 

2 1 l^mUTi^KL. nffllS^:^U— h 2 2Sy;Wft«e 

[0 0 2 8] oL^r, ^^f^t^ommomm t it^-t htz 

fc\ ±tEiAE.^m\t. :$itiimXA<'^mW-7 - 3 3 0 8 9 
[0 0 2 9] K5'f/<WT^7-b;i,'<ar;u^f^(c»-^<X 

□ •V ^;^FJ8^-tr>■y■3al;miI■b>■9■6*^^)<D^t■§•lcJ; 

V > Am;, m ftltJ --K) * {5^ ^ 4x -5) / N° - :x ^ -c? T 
(il^aE) PA A<p;fSf±Psll=^C*=fc^l=R'TS<l 

■f-^ y -rvu/'f K/<;u:?fs Ls (xi*slu) icai 
(S2) o i^p/fSE (H^K) Psil*. ;fil±-*^— 

fcy. m^B^Pal t SAf*»$*l*<. iSfiff^B^fel t SAA^ifSjg 

i-^t (S3) . ^^5fiiEPA I*, m^^m [ (PS1- 
PS2) /tsBl -ex-f— :^^r't'>L (S4) . ^-^jSii 
PA **fl'fS16GEPS2l='JC^'!: (S5) , K;^'r -T^'^*''!? 
:/*<f?Jh**i. iSBr^<SI±PS2l=«^$*i'i> (S6) . 
iSB?Sei±PS2l*. ifa)J:5'EEttj»lc&oTt, t°X h 

'Jft^lElciSS^;h.rfcy. i^p;T£<SI±PS2l*^ t+B#tjb< 

pmmmtsEf^m-ti>^v%ntH^ (s?) . 

[0 0 3 0] oL^■e, A:tih;u^TT (-KEi:TS1b-r-i> 
PirS^Sl [PTA=fPTA (TT ) ] l=S^#. A;blelti 

am) <D«g^B^»IEEPTA^»S-r«. (S8) » K-T^ 
-•>V^eFjTljiSB#ilHtJ<7)<l^ffli];SBEPTAl*. ^-fAsb h-^U 
■?TT l=>t^-ri)fi^^ffl'Jh;U'>:Jj-tih;U->TA (=1/a 
• TT ; a : h;U^7^3^JI*) HICPtA= 
(Ta /Aa ) +Ba +cl PTA [Ba ; fx h>X ho 
-■ >E ( = X3'"y V-^'i^M) , AA : ^JSIB*?J!j#S X 
bfX h>Sax«^ffi;teSilx»^^i!S, dPTA:»ff<0 



tBFjflte^fitijrofi^^aBEPTAl^*-^**^ ^tolSS^ixfc 
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a«S-&;*l±PTA^-e;SIEA<±»-r4 (S10) o CO 

TO A<-^e*iictipiT ( -r-s h;u^7<ai=^f 

[003 1] Uts^ A* TT (=^» — 1*> h;u 
^7) li, »*B*ff*^;jEI=*-S#. v-v:^l=J:yxP-v h 
Jl-mm <!: X > i; ^[iiligjtir S-S^i^ftj^iFeT L r I V > 

h>u-j7$**b. oL^-e h;u<7=i>A— ^i<DAai:*i[Hl$EiS 
A^&j$stt^t1•^^L,, i^i$SJti=j:yv-v::fizj:y h^u 

[0 0 3 2] ^-Ur, ±iBaS^^/ttEPTAl^3-ri) 

finT^A*ttl(H]e»0)IHl$E3E<bA<M*fe5F*i€.-f±-v 
■V+g(-A-3y=<i:^;Ii)^*l,SB#;^T% B1II^j^I±(D^^b <5 P 
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■r-&g1flEl$E^1b^ (doja/d t : wa' irSie) 1^ 
FECfcBSia [5 PTA= f 5PTA (w a ' ) ] l=cfc y fftb 
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X'T — :^T-V3^I*> ^j$^7^T-©I5]fE^'(baA N(Da 
1 [%] , •glj7LI*7 0 [%] *T-ig|(+t>*ti) (8 1 
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-5 (S 1 7) , ±SH<5 P|&t;(5 PL lz^^^>f—-^T 
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^blcJ:y;ftliA<Sgiatl=X>f — :^7'-y3''L (S 1 9) . ^ 
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(S2 0) , m-^ma)}A&mmii<^Tt^o 

[0 0 3 7] -^t^r% lll3S.u:il5ic>tior, ±^Ltz 
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[0 0 3 8] ^-r. fiiij(flig|ji A^e,a)3Eii*s^(=j:y. m 
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1) . mm&EtPB I*, if^l±A^t.^^-S)«L^;4l±Pw 

mni^^^xi^^ (S2 2) o iss^apw rottigi*. m 

SE) «t#*tt5 (S 2 3) <, 

[0 0 3 9] -eU-C. il^;SEPA JklfAt} h;U^ Tj 
(DS» [TB ' =fTB (PA . TT) ] iCfeUSStflyh 
;U<7TB ' A<»S**l (S2 4) . MIC^^S^SIU. S 
2UA*%i«^+l-'C (TB =S1UXTB ' +S2U) > MUt-M 
h;U^ TB A«Sai^F*ti> (S2 5) „ -E-LT, ISfBM] 
h;K7TB A^bjgJftjaHPB A<S:aJ$Jh,-5 [Pb = fPB 

(TB ) ] (S2 6) » fin*,, ^-r, <l^tJ»J^^^^ 

^A<»S-r-S hJU-? TA [TA =AA +PA +Ba ] 
\zx»ih^^ (AA : ^5ci!l¥gx e;?. h>=SWx^jtia 

t)<. [TB ' = (1 / b) TT - (a/b) TA ] ICT 



-f-'J ^-i^^^itLTlSSL.. »«ffliJ h;U^7TB 6< [T 
B =S1UXTB ' +S2U] izxmat^H^, ±IB^Sl§* 
Siu. S2Ul*^ /•4;Ua)tBJt(=cfcySS?$tL€>#ia<DXD 
•V h;u^g • m&-^'>zfizx\ K^'f cD7-r — U > 
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j!SB# (tTA) |-rSffl-r'5 2S(7)4giH. Hn*,^^tJ(Dm 

m-^m(Dmz<Dx-(—-:fT'uzf\zMai-r^ti: 
RffsofE^ibFwiJSfij^niteiitd Ns iztji^^r'm< 
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t;>fij»^®ffl-r^t, A:^jttiH]$Eifit-fe>-y-5 7()<, mm 

l-Ielf£^<b*fiiaiLt#i,^/Milf£ISHd Ns ^Itai • *iJBf 
ir^Ztlzjzi). JLiyi^^yUmizj;:^ hJl'^^O^tt^m 

a>hP— ;H:Tc I*. ±iefi/MillEi!fcl Ns ^^tUL 
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too 4 5] -E-LT. ^^;ft)±PA A'fIfei«;4aPTA 
$T'±#-r'5<l: (S3 1) . BP*,^^;SliPA (OmaO) 
;^-f— :^^iB5 PTAl^«fc'l>j*li±^fl)Mte<!:PB$ ( t SE 
+ tTA) 1=^ xi^-:;>fi]iii|zj;4 > F-Q— 

Tc a)^f't;>*<F»1te^;h.-5o Kx>i;> h^u^' a > h □ 
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**ir, -?-a)K5<»xi/i?>(H]feiai:^#rs:Ui**ifcx 

[0 0 4 6] HufE^^;4EPA <^>ll2CDX-< — ::f^3ia5 
PTAl^<fc^-t#l*. A:tiWIl]|Eia-tr>-y-5A<. HISllcll 

6 PTA«ti5|B#(Z, X>i;> h;U-j7 =1 > ho— JUSTc A< 

x-(—zfiit'^> (dTc ) -r^cD-e, A:^$ftlHi$E^NT 
i*tij^iz^r.t?>LT. *isaia3i=*-r«^<fcy^«ic± 

LfcJ; -pl-s A:^tolHlteS'(bftA Nlcfto*#<^^;S)±P 
A 1*7^- — K/^ ftijffll*;*! -5 («P| , 5 PL ) » 
[0 0 4 7] -?-Lr, A:ftWlHll£^<b*ANA<±|BS2 

Fj3SS*i]^ls]$ElSd Ns iztj:-:>fz^t^mm^^t (S3 

3) . ±tBx>v;> ha— ;i^iTc <ox-f — 

ftTcDl*- HuSB-f:*— v-vft I tsmm^'^itmu} a' 

y e« h;u^'$!*'t7>MA<igs^^t^ (S3 4) „ 

[0048] frlB 7 < - Km* ^ *IJ^I= J: ^m-^miAE. 
6P| , 5 PL lis fI2ELfcJ:5lc. §i6i^|ga)=Sf-y'tt 
l-rtaS$+l'5lHllE^'(bftA<fiff^ii|^a2 . #J^I*9 0 

[%] ^M7L-5*r'Jg|ltf,;h.^„ ^LT. A:^ttlH]|na!l 
■b >-9- 5 icj: y eitb $*i^lHlfe$<ba A N A<3r^ii|^ a 

2 , En*>NTs^^iiirfaJSB#<DA;»3iH]$Eia. s \ ^^itm 

^•Vhb, gi+i ^^)S»=¥^-Vhk<b: L-C, [ (ANxio 



0) /NTS (ei -gi+1 ) ] *^a2 [%] ^f&^^ 

:^s 3 zizxn^^Mz h)u<?mtm. (d tc ) 

<nW.\Z^\-)7^.^—yT"jrf-t^ (S3 6) o ^-LT, 

i/x^x.8i=«fe«>^n-v h;i/ (x>i;» F,g)tiz>+>-4 

A<XP-vh;u (K5-</<) Fjf1S-tr>-y-3i:^L<^i:-§) 
i:, x>i;>$ij»li<fjh$4x^<, ^^;*EPA 
I*. Bnie^-c-K/^y^^MffliSPL ^'^E^-CiS 

[0 0 4 9] ^*£oT. A:^Dttlilli^<bA<±i:'S-f :^— -> 
■v4SI-A-SB#^^^;1ilLr. x>-;>(D h;L'<7^0>fiJ 
^A<Mife*5K-5fl)-es E3lc^f J: d >V*ai= 
Ao/r^lc l-;U^$'''t7>*<Jffliri.*<DlcttLT^< h;U 
"P^^^l^m^^^. aj;tih;K7To (::, Ii!3lc5^$ix^ 
ck-5'Ectf— h;^-^Top«)f£±l*'^^L^„ ^ffc. meicfc 
It-Sj^i^l*. 0 3lc^-r$iJfflll=J:*ii^^^-r. 

[0 0 5 0] ^cfc\ ±jSilS6a)}K«li*, ^^;SI±.bPflC 

««CffliJ^7>'t7i-f -^^-v^^t LfcH^, ±iiELfc 
<l^;fta03*ijffll (El 4 #88) OiHtU^). ®*5tfli|a>ai± 
fijaPI*<C<'ti:>l)o 

[0 O 5 1 ] -^L^r*, HQJtr/E) 1 Olr;OoT. HUili L 
fzm 6 IriS^f 7 ^i>7 h$iJ^I=fclt^{^#jSl±<D^W 
ftlj«tP(COlxTiJil3-r^, 

[00 5 2] s^II^-1'•:^— >-v*SBf^iSiSHu<D^^g«j4i± 
PTAi*. BtjaL/=J:5i-A*) h;u^TT i=iSL:r^<b-r 

«aSg ^^tr^to-S [PTA=Sg X f pTA (T 
T ) ] o BiIfBm2<DX-i'-^4giB5 PTAl=fc'lt-5 

fIIB^th$*tfcg«lHlteS<blpcJa' (=daja/'d 
t) COm^^^Sifg. I|l*,±Kwa' max -tTKwa' 
min 7!)<ia^$*t4, ^LT. A:/3«(51$Slia^<b A N A<hiI 
iB^illHltiFjaSSf'JSEfn^d Ns irilLfcttffiT- (S4 

1) . KRlrSSgillfliSfilSIlltEiad Ns icfclt^Hl^lc 
A*$*li]|£»-tr 5 icr^ttti ^F*i4(Hie^^b*a; s ' 

(=d Ns / d t ) ^Wtb-r^ (S 4 2) „ 
[0 0 5 3] ±gBII^I=^aiLy=A;'3t4lH]lE^<b*aj 
s' A<fIfBB«lHl$c^1bj^±Rga)a' max <i^^):>z^l^m 

^ (S4 3) , mn^^miEmmsg 3b>t>Rfr^ffi<bSd 

Sg ^aC'S (Sg =Sg -d Sg ) (S44)„$ 

tz. ±tBii$E^-ib^paj s' f)<mmmmmiimtmTm.oj 

a' min .fcy^h^t^li^ (S4 5) , MIBi^SffiiEiliS 
Sg icRlrS^^bSASg ^*nS.* (Sg =Sg +ds 
g ) (S4 6) „ ±lB[ilfE^^b^a) s ' A<±fBg^[H]fe 
^itm<D±V&tTmt(Dri\lzfy^m-B (wa' mm <w 
s' <ajs' max ) ^ m^^WmiEm^Sg li^-(7)fiilc 

[0 0 5 4] SI^WElE^lbipaJ s' A<g«[H]|E^^b* 
£ja' lcJ±Lr:*:^t^^-&. B^^iftBEPTM^i^-r -Smile 



(8) 



10-184410 



[01] *^B^lceg^«m^o-v^EIo 
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